Integrated Assessment ofi Abrupt Climatic
Change and Climate \Variability

Michael \Vastrandrea




Outline

o Abrupt climate change
— Motivation
— Background
— Previous research

o Euture Researnch
— Prohability’and Uncertainty

— “[Dangerous™ climate clhiange
— VIethoeds andianaly/sis




Motivation

o Climate policy debates often focus on
generalized warming

o Climate “surprises? or intensified regional
climate variabilioy will-likely have greater
IMPACHS




Motivation

o [he Goal: Develop further tooels for
considering these climate phenemena in
Integrated assessment




THC Background

North Atlantic
deep water
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Previous Research

“Chff diagram™ of equilibrmum THC overtuming varving PETP and climate
sensitivity
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Climate Sensitivity




Climate Sensitivity

“WELL-CALIBRATED” RANGE OF UNCERTAINTY
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Figure 2. Schematic depiction of the relationship between “well-calibrated™ scenarios,
the wider range of “judged” uncertamty that might be elicited through decision analytic
survey techniques. and the “full” range ol uncertanty. which 1s drawn wider to represent
overconfidence in human judgments. M1 to M4 represent scenarios produced by four
models (e.g.. globally averaged temperature mcereases from an equilibrium response to
doubled CO; concentrations ). This lies within a “full” range of uncertamnty that 1s not
fully identified. much less directly quantitied by existing theoretical or empirical
evidence'. (from Schneider and Kuntz-Duriseti, 2002)
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Climate Sensitivity
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(d) Temperature change
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Several models
all SRES
envelope
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Probability

"Frequency" of 2100 Temperature Increases

O Transient climate sensitivity for 18 GCMs
and forcings at 2100 for 6 Iillustrative
SRES cases. [ Probability (T>3.5 C)
= 23% { 25 out of 108 occurrences} ]

0 Same as above but highest and lowest
climate sensitivity GCMs removed.
[Probability (T > 3.5 C ) = 21% {20 out of
96 occurrences} |

OAIl 18 GCMs but only highest and lowest
SRES illustrative scenarios used for
forcing in 2100. [ Probability (T>3.5C
) = 39% {14 out of 36 occurrences} ]
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Future Projects

o Combine distribution of climate sensitivity
with |AM te examine the probability of
“dangerous™ climate change

o Defiine heunds for prokability of THC
collapse fremi probalility distriblubiens GVer
SRES families




